Possible interaction of hippocampal nitric oxide and calcium/calmodulin-dependent protein kinase II on reversal of spatial memory impairment induced by morphine.
The opioid system plays an important role in learning and memory by modulation of different molecules in the brain. The aim of the present study was to investigate the role of hippocampal nitric oxide and calcium/calmodulin-dependent protein kinase II (CaMKII) on the morphine-induced modulation of spatial memory consolidation in male rats. Spatial memory was assessed in Morris water maze task by a single training session of eight trials followed by a probe trial and visible test 24h later. Our data indicated that post-training administration of L-arginine, a nitric oxide precursor (6 and 9 µg/rat, intra-CA1) significantly decreased amnesia induced by morphine (10 mg/kg) in spatial memory consolidation. A reversal effect of L-arginine on morphine-induced amnesia prevented by KN-93 (N-[2-(N-(4-chlorocinnamyl)-N-methylaminomethyl) phenyl]-N-[2-hydroxyethyl] methoxybenzenesulfnamide), CaMKII inhibitor, (10 nmol/0.5 µl/site). In addition, post-training injection of L-NAME, (NG-nitro-L-arginine methyl ester), a nitric oxide synthase (NOS) inhibitor (10 and 15 µg/rat) or KN-93 (10 nmol/0.5 µl/site) with lower dose of morphine (2.5 mg/kg), which did not induce amnesia by itself, caused inhibition of memory consolidation. We also showed that co-administration of L-arginine (9 µg/rat) and morphine (10 mg/kg) significantly increased CaMKII activity in the rat hippocampus. On the other hand, administration of L-NAME (10 µg/rat) led to a decrease in the haippocampal activity of CaMKII in morphine-treated (2.5mg/kg) animals. These results indicate that acute single exposure to morphine can modulate consolidation of spatial memory, which may be mediated by a hippocampal nitrergic system and CaMKII activity.